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PERFORMANCE CHARACTERISTICS OF 
RAILWAY MOTORS.’ 


By A. A. MILLER 


The subject matter of this paper deals with characteristic contested by its sturdy predecessor and persistent rival, the 
curves of the two prominent types of railway motors now used _ straight series direct current motor. The effect of the newcomer 
in the United States, i.e., 500 volt, direct current, series motors has been to cause increased effort to preserve the field as far as 


Typical Single Phase Electric Locomotive, 


of the non-interpole form, and 25 cycle, single phase, series possible for the older type, and the development of the interpole 
wound motors with compensating field winding. The development direct current motor for railway use has practically ali been made 
of the single phase motor in America and its use has been sharply since the single phase motor was placed on the market. The 
| , a result has been a very greatly improved direct current motor, 
‘Paper read before Seattle Section American Institute of lett | a i : i 1 
: «dpa s te 5 ; ncienrtenes tereandy 3 os — 
Electrical Engineers, October 17, 1908. principally in commutation, reducing brush and commutator wear 
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by the elimination of nearly if not all sparking, even under the 
most severe operating conditions. The introduction of the com- 
mutating pole has made possible the grouping of two 600 volt 
motors in series across a potential of 1200 volts, thereby doubling 
the radius of operation with a given line drop. In this manner 
an attempt has been made to close the gap existing between the 
practical operating voltages of the direct current and single phase 
systems, but the attempt falls far short of accomplishing its en- 
tire object. 

A comparison is made by means of the curves submitted here- 
with, between a 75 h. p., 500 volt direct current motor and a 
75 h. p., 25 cycle, 220 volt single phase motor; also between a 
90 h. p., 550 volt direct current motor and a 100 h. p., 245 volt 
single phase motor. 
























Direct Current Railway Motor With Gear G ase. 


It is interesting to note that the power factor is very nearly 
the same for a given armature speed regardless of the voltage 
at which the motor is operated. For example: when operating 
at 160 volts and such a load as to result in an armature speed of 
600 r. p. m., the power factor is approximately 84%. When oper- 
erating at 200 volts and at a load enough heavier to hold the 
armature speed at 600 r. p. m., the power factor is approximately 
83.5%. When operating at 245 volts and 600 r. p. m., the power 
factor is 83%. 

Curves number 1 and 2 respectively represent the perform- 
ance of the same car when equipped with four 90 h. p. direct 
current, 550 volt motors, and also when equipped with four 100 
h. p. single phase, 245 volt motors; these curves show the per- 
formance for runs of one, three and five miles. It is seen that 





Alternating Current Railway Motor. 


the total weight of the car and single phase equipment is 46.4 
tons and 41.1 tons with the direct current equipment. This 
weight is divided as follows: 
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The equipment is divided as follows: 
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The weight of the single phase electrical equipment is there- 
fore, in this particular instance, a little over 50% heavier than 
the direct current equipment with which it is compared, a dis 
parity existing in the aggregate nominal capacity, which is 400 
h. p. for the single phase and 360 h. p. for the direct current. 

On the basis of both aggregating the same nominal horse- 
power, the percentage difference in weight would be proportion- 
ately reduced. 

The total weight of the entire car, equipment and passengers 
is about 13% heavier with the single phase motors than with the 
direct current motors, 

In comparing the typical run curves number 1 and 2, it should 
be noted that the motors were geared for a maximum speed on 
level track of 49 miles per hour, in each case at normal voltage 






















Field of A. C. Railway Motor. 


The car was started with an acceleration of .75 miles per 
second and stopped at the rate of 1.5 miles per hour per second. 
A stop of 15 seconds was assumed for each run. The curves were 
laid out to give a schedule speed of 24, 36 and 40 miles per hour 
in each case. A previously plotted curve was used for train re- 
sistance, the values given there having been found from actual 
experience to be very reliable and if anything to be high rather 
than low. 

The results of the typical run curves are given in each case 
on the curve sheet, but may be summarized here as follows: 





Armature of A. C. Railway Motor. 


Description 1 Mile Run 3 Miles 5 Miles 
Schedule speed A. C............ 24 36 40 
Schedule speed D. C.............2 36 40 
Kw. hours per car mile A. C.... 3.55 3.13 2.95 
Kw. hours per car mile D. C..... 3.48 2.84 2.63 
Watt hours per ton mile A. C...75.5 66.7 62.8 
Watt hours per ton mile D. C...84.5 69.0 64.0 
Average power factor .......... 80.7 88.3 90.5 
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The above for the single phase car includes the entire power; 
i. e., all car, transformer and motor losses. The increase in power 
taken by the single phase equipment is less than the increase in 
weight of the one car over the other, and on a basis of ton 
miles, the single phase motors are the more economical. 

This, however, is not a proper comparison of the two from 
a commercial standpoint since the car itself and the paying load 
is the same in each case and the equipment should, therefore, 
really be compared on the car mile basis. Even on this basis 
the difference in power is very slight and is much more than com- 
pensated for by the increased economy of other parts of the 
system. 

Similar curves were made for comparison between a car 
equipped with four 75 h. p. direct current motors, total weight 33 
tons, and a car similarly equipped with the same size of single 
phase motors, total weight 37.75 tons. 





Curve 1. 


The over weight in this case is a little over 14% of the 
weight of the direct current outfit. From these two run curves 
the train performance curves were plotted showing the sched- 
ule speed and power consumption for runs of any length 
within certain limits. In preparing these curves no attempt was 
made to gear the motors for exactly the same speed or to make 
exactly the same schedule. The motors were geared for approx- 
imately the same speed and in both instances the rule adopted 
was that the car should coast an amount of time in seconds equal 
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Curve 2. 


to eight tenths of the speed in miles per hour at which power 
was cut off. Also the length of stop was 15 seconds throughout. 
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From these curves the following data is secured, arranged for 
direct comparison. 
Average 


Length Schedule Kw. Hours per Power 
of Run Speed Car Mile Factor 
D. C A. G D. A. CG 
0.5 18.3 19.2 3.53 3.43 80.1 
1.0 25.0 25.5 2.85 3.21 86.2 
2.0 31.5 32.8 2.35 2.92 90.6 
3.0 34.75 36.3 2.18 2.83 92.2 
4.0 36.4 38.3 2.08 2.8 93.0 
5.0 37.5 39.8 2.02 2.77 93.5 


In considering these figures it must be borne in mind that the 
schedule speed of the single phase car is higher than that of the 
direct current, which accounts for part of the higher power con- 
sumption of the single phase apparatus. 

As the gear ratios and wheel diameters are different, a direct 
comparison of tractive effort per ampere or kilowatt cannot be 
made without reducing to some common basis; i. e., either by 
making the gear ratios all alike and using the same size of wheels, 
then plotting the corresponding values of tractive effort or the 
performance of all motors can be reduced to pounds torque at 
one foot radius (at the armature shaft) and speed expressed in 
revolutions per minute of the armature. The formulae involved 
are as follows, since in the present case we must use formula 
instead of presenting the curves giving this fundamental data 
which are always plotted from test data, gear ratios, wheel di- 
ameters, etc., being applied thereto later to fulfill specific condi- 
tions: 


Pounds torque — Tractive effort x wheel diam. x No. pinion teeth 
atift. radius Gear efficiency x 24 x No. of gear teeth. 


and 


Revolutions per =Miles per hour 
minute (armature) Gear ratio x wheel diameter x .00297. 
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Curve 3. 


Curve number 3 is thus obtained, which shows a material dif- 
ference in torque per ampere and speed for the two types of mo 
tors. Torque per ampere, however, means little, and although 
the curves may seem unfavorable to the single phase motor as 
a type, the amperes in the trolley conducting system are the crux 
of the situation as it is well known that at the working potentials 
most frequently appearing in this country; i. e., the 3300, 6600 
and 11000 volts, the trolley amperes are relatively few even 
for considerable power transmitted. This torque per motor am- 
pere argument, therefore, cannot logically be used as a good one 
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against the single phase motor, since good commutation is ob- 
tained in both types of motors. The real basis of comparison, 
therefore, reduces itself to actual power used by the equipment to 
produce a given torque. 

A fairly good idea of matters is obtained from curve number 
4. which shows a decided similarity of performance for all motors 
directly covered by this paper. 

Experimenters, designers and manufacturers should be con- 
gratulated for the remarkable progress made in railway appara- 
tus during the last decade—progress made chiefly in the direction 
of utilizing higher voltages than has heretofore been possible. 
It is safe to predict that, for at least some years to come, com- 
mutator motors even of the interpole type will not be used for 
potentials of more than 1200 volts per motor, which binds the 
direct current system within narrow limits as compared to the 
alternating current system, with its flexibility of transfor- 
mation to any desired voltage. The single phase motor has come 
to stay and is now enjoying the benefit of numerous successful 
applications, from which position of prestige it will not be dis- 
lodged by any competing alternating current systems. The 
three-phase system has not been tried sufficiently in this country 
to prove itself to be thoroughly adaptable to American use. An 
interesting installation of considerable magnitude is being carried 
out near at home; i. e., the electrification of the Cascade tun- 
nel of the Great Northern Railway. ‘This is being watched care- 
fully by engineers interested in the great problem of handling long 
and heavy freight trains over a mountainous division of a very 
busy single track road. 
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Curve 4. 


The single phase system as a whole has furthermore passed 
entirely beyond the development stage and it is now a matter of 
experience to start up a single phase road with as little trouble 
and as few interruptions as could be expected from a direct 
current installation of similar character. 

Furthermore, a majority of the roads using single phase ap- 
paratus are making money, and if a close investigation were 
made of gross operating expense of those roads which are not 
paying, it would be found that it is not due to a high operating 
expense of single phase equipment, but to the fact that these 
roads have not yet been able to develop a sufficient traffic. 
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Coming down to definite figures, itemized records of operat- 
ing costs are showing most satisfactory results, especially in view 
of the comparative newness of the system. It is true that the 
cost of maintenance is higher than for 600 volt direct current 
equipment, but this is not proving at all excessive. On one im 
portant system the maintenance cost averages 1.05 cents per car 
mile, whereas the cost of an equivalent direct current system is 
.78 cents per car mile. 

On another line, 2.5 cents per car mile covers the total cost 
of maintenance including repairs and substation operators, main 
tenance on overhead work, cars, trucks, equipment inspection and 
cleaning. This would not allow more than one cent per car mile 
for the maintenance of the equipment. The increased cost of 
maintaining a direct current overhead line and substations would 
easily wipe out this difference in the cost of maintaining the 
car equipments. Right here it is pertinent to state that the cost 
of maintaining a 1200 volt direct current equipment would cer- 
tainly be higher than the cost pertaining to a 600 volt system. 

An average condition existing in the distribution of operat 
ing costs is that the maintenance cost of a car equipment is about 
one-fifth of the cost of the power used by that equipment, and 
this power item is very materially reduced in the single phase 
system as a whole. 

On one of the roads above cited, line tests show that 101 
watt hours per ton mile are required at the frequency changing 
station for approximately 89 watt hours at the car, or an efficiency 
of line transmission of 89%. 

In a paper read by A. S. Richey before the Indiana Electric 
Railway Association in January, 1905, the average efficiency of 
the direct current system as determined from data collected from 
85% of all the interurban roads in Indiana shows the following: 


Step up transformers. .94 per cent 


Transmission lines....97 per cent 
Step down transf’m’s..93 per cent Total 54.26 per cent 
Rotary converters....80 per cent 


D. C. distribution....80 per cent 


Mr. Richey also found that the average at the power house 
was 5.12 kilowatt hours per car mile, which was for cars of an 
average weight of 30 tons operating under a moderate schedule. 
On one of the single phase lines (1.05 cents per car mile mainte- 
nance) there is an average power consumption of 4.29 kilowatt 
hours per car mile at the power house, while the direct current 
line having a car mile maintenance charge of .78 cents has a power 
consumption of 5.5 kilowatt hours per car mile. Furthermore, 
this road is operated from a third rail and the line drop is, there- 
fore, less than usually obtained with overhead trolley. 

The following efficiencies apply to the single phase system: 

Step up transformers. .94 per cent 

Srampmteton Hines, 31 ber cent | cotat 15.37 per con 

A. C. distribution....89 per cent 

This brings the matter of efficiency down to the point of 
consumption; i. e., the car. The 4 or 5% better efficiency shown 
for the direct current motor is a relatively small item compared 
to the total of over 20% existing in favor of the single phase 
system as above shown. The car transformer further reduces 
this by about 2%, so the total indicated difference in efficiency 
is in the neighborhood of 15%. Therefore, what difference exists 
against this equipment in the matter of maintenance cost per car 
mile is more than compensated for by the smaller total powe1 
consumption, including all losses involved. 





The Ignosky Electric furnace for smelting iron, is based 
on the fact that magnesia and lime, silicon, and other sub- 
stances become good conductors of electricity at a high tem- 
perature. The current first passes over the surface of the ore 
and then through the molten metal. The furnace is of the 
rotary type and furnished with various electrodes to prevent 
concentration of the current in places of slight resistance. By 
the rotary motion the ore is automatically covered with a 
layer of slag, thus augmenting conductivity. The furnace is 
heated to make the interior of the furnace conductive by intro- 
ducing moist potassium hydrate, and then sodium hydrate and 
soda. 
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FACTORS DETERMINING THE EFFICIENCY 
OF TROLLEY WIRE.’ 


By Carl F. Woods.’ 


No department of electric railroading has received less at- 
tention than the transmission line and particularly the trolley 
wire. In the construction and maintenance of an electric rail- 
road, no expense is spared to obtain power station equipment 
of the highest efficiency, while the trolley wire, which is just as 
essential for operation, is generally purchased with no restriction 
on the quality of material. 

The entire development of electric traction has taken place 
within the past twenty-five years, and this short period of time 
has witnessed an almost fabulous advance in the improvement 
of power station and rolling stock. Higher voltages, greatly in- 
creased electrical output, heavier and more efficient cars, capa- 
ble of increased speeds, have been noticeable on all lines. The 
increasing demands of traffic and the necessity of economical op- 
eration have forced the development of machinery of high ef- 
ficiency. In spite of the great advance along all other lines, the 
trolley wire of today is not essentially different from that at 
first installed. 

At the present time there are over 25,000 miles of electric 
lines in the United States: calculating the value of the trolley 
wire in use, at the current price and assuming the average weight 
per mile as 2000 pounds, shows a total investment of $8,000,000. 
This wire is the main artery of the entire system and any injury 
to it cripples the operation of the road and decreases thereby 
the efficiency of the expensive generating equipment, and yet an 
examination of the records of roads operating many hundred 
miles of track shows that a broken trolley wire is almost a daily 
occurrence. 

Numerous attempts have been made to specify the necessary 
characteristics of trolley wire, some of which have failed be- 
cause of an incomplete understanding of the demands upon the 
material and many more on account of ignorance of the processes 
of manufacture, and the defects inherent to these processes. The 
determination of the qualities necessary to an efficient material 
must always be preceded by a thcrough understanding of the con- 
ditions which it must meet and by a careful study of the material 
itself and the limitations imposed by manufacturing processes. 

The trolley wire in general use in the United States is made 
from hard drawn copper, the sizes and shape varying considera- 
bly, but circular wire having a diameter of 0.364 inches, which 
corresponds to No. 2 on the Brown & Sharpe Gauge is perhaps 
the most common form of construction. Ordinary soft copper 
does not have sufficient strength for this service so that reliance 
has had to be placed upon either steel, bronze or hard drawn 
copper; while steel wire has the requisite strength it is subject to 
severe corrosion from the weather and has vastly greater elec- 
trical resistance. The silicon, phosphorus and other bronzes 
of a similar nature possess great strength but all have the serious 
defect of much lessened conductivity. Soft copper wire has a 
strength of about 34,000 Ibs. per square inch, while hard drawn 
wire can be made having a strength of as high as 67,000 Ibs. per 
square inch. Hard drawn wire although possessing some serious 
defects has therefore been accepted as being much better than 
the other materials available for the purpose. 

In standard construction, trolley wire is suspended in spans of 
100 feet on straight lines and in shorter spans on curves, the dis- 
tance depending upon the radius of the curve, local conditions, 
etc. These spans are supported by ears which vary in construc- 
tion but for the most part depend upon a fixed mechanical grip 
of the wire. In the earlier construction, ears were soldered to the 
wire, a process which annealed the hard drawn copper with the 
consequent reduction in tensile strength, but this practice is now 
rapidly becoming obsolete. The wire, therefore, is subjected to 
the pull of its own weight, to the extraordinary stresses of ice 


"Read Before the Division of Industrial Chemists and Chem- 


ical Engineers of the American Chemical Society. Dec 
31st, 1908. ue cal Society, December 


*Of the Arthur D, Little Laboratory, Boston, Mass. 
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and snow and to severe pounding from the trolley wheel. In 
addition the wheel passing along the wire gives to it a wave mo- 
tion which proceeds along the wire until an ear or other fixed 
support is reached where the wave is suddenly checked with a 
consequent sharp upward bend, followed by a series of bending 
stresses diminishing in force as the wave motion dies out. Ona 
busy line where cars are operated on a small headway, the 
wire is subjected to practically a continuous effect of this na- 
ture, and in addition to this must be capable of carrying a large 
amount of power in order to diminish the outlay in feed wire. 

To give efficient service under the conditions above noted, 
trolley wire must possess the following qualities: Conductivity, 
tensile strength, flexibility, homogenity and toughness. 

Each of these qualities is essential and no one of them can 
be increased beyond a certain point without a proportionate re- 
duction in one or more of the others. For example, certain wires 
have been made from an alloy of copper and tin which have high 
tensile strength, great toughness and homogenity, but are lacking 
in flexibility and have a conductivity only half that of pure copper. 
On the other hand, by proper drawing, wire can be made very 
homogeneous, flexible and tough, but lacking in tensile strength, 
the conductivity being unimpaired. To recapitulate, high con- 
ductivity is necessary for economical operation; tensile strength 
to withstand the abnormal loads; flexibility fo enable stringing 
and to allow the wire to adjust itself under strains and blows; 
homogenity that the stresses may be uniformly distributed along 
the wire, and toughness to withstand kinking, wrenching and 
slow distortion, without giving way. 

Attention naturally turns next to the methods of determining 
to what extent wire possesses these essential properties. The 
determination of conductivity is very readily and accurately made 
with a Wheatstone bridge or one of the several appliances based 
upon the same principle which are especially adapted for trolley 
wire. Tensile strength may be determined in a testing machine 
of suitable capacity, but owing to the nature of copper the elas- 
tic limit cannot be determined by a drop of the beam, as the 
metal apparently yields quite steadily up to the breaking point. 
Numerous conflicting figures are in print regarding the yield 
point of copper but as a stress and strain diagram shows a nearly 
perfect curve, the actual elastic limit can only be accurately de- 
termined by applying increasing loads for a definite length of 
time and measuring the permanent set in each case. Such a 
procedure is obviously too complicated for commercial testing, 
so that the elasticity of the wire has to be judged by other means. 
Under ordinary circumstances, power to resist the effects of 
twisting is not necessary for conducting wire, but the torsional 
strength measures indirectly but accurately two of the most im- 
portant mechanical properties that a wire can possess, namely, 
homogenity and toughness. In a tensile strength test the maxi- 
mum tensile load is largely a factor of the cross sectional area 
and the amount of work which has been put into the hardening 
of the surface. This test will detect inferior drawing or in- 
herent weakness of the copper but it gives no idea of the power 
of the wire to resist distortion, nor of defects such as oxide 
seams which run lengthwise of the wire, and do not have a 
cross sectional area of sufficient size to affect the breaking 
strength. Under a torsional strain, however, such defects are 
quickly noted. If the wire contains an oxide seam as above 
spoken of, the twisting will open it up and at once weaken the 
strength of the wire. If the wire is of unequal hardness, the 
twists will tend to bunch up in the softest portion and very no- 
ticeably show this spot. Inferior copper not only shows a very 
low number of turns but splinters and slivers of metal appear 
on the surface which in very bad wires fall off to such an extent 
that a paper held beneath the sample during torsion will show 
a considerable collection of copper fragments. Non-homogeneous 
copper, due either to impure metal or uneven drawing, will show 
a great difference in the number of turns which different speci- 
mens will stand without breaking, while high grade metal which 
has been carefully drawn, twists unevenly and uniformly, with no 
slivering and shows little difference in the number of turns on 
different specimens. It is therefore, desirable to make at. least 
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three torsion tests, whereas one tensile strength test is sufficient 
to obtain an accurate measure of the strength. 

In the appended table No. 1 are given a series of tests which 
clearly illustrate the four general divisions into which the trolley 
wire of commerce may be divided by reason of difference in 
physical qualities. Specimens A, B, C having tensile strength 
of 5500 Ibs. or higher and torsion tests averaging about 13 repre- 
sents wire lacking toughness, which has been given a high tensile 
strength by drawing. Specimens D. E. F having tensile strengths 
around 5300 lbs. and torsion tests of about 15 are wires lacking 
both toughness and surface hardness. Specimens G, H, I having 
tensile strengths of about 5100 Ibs., but torsion tests of approx- 
imately 23, are typical of wires in which the torsion has been ob- 
tained at the expense of <ensile strength while specimens X, Y. 
Z with tensile strengths over 5400 lbs., together with torsion tests 
of 26 and even higher, represent the best trolley wire which can 
be made at a reasonable price. 


TABLE NO. I. 


Torsion 
Diameter Turns in 
Number Inches 10” 
A 0.365 


Tensile 


Load Conductivity 
Lbs. 


% 
5650 98.4 


15 
14 
13 
14 
14 
21 
23 
22 


5400 
5490 


6490 


Avy, 26 fi 

Of these four classes there is again a distinetion in that the 
first two represent copper of an inferior grade which eannot he 
made the equal af the wires of the last two classes by any treat: 
ment in the rad mill, On the other hand, wires of the last two 
classes are hath made from excellent capper, although speel 
mens X, Y, Z are wires greatly superior in all respects ta the 
preceding three, Tt is interesting ta nate that all of these wires 
have practically the same eonduetivity which shows elearly the 
fallacy of attempting te value tratley wire by eonduetivity and 
terisile strength alone as is se frequently dane 

It is therefore, Heeessary Hot only to obtain high grade capper 
hit also to secure the proper balance between tensile strength 
anid tofsion, as these two properties are correlated and inerease in 


one, beyond a certain point, results in a proportionate decrease 
of the other, 
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The preceding remarks have shown the conditions under 
which wire must work and the qualities which are necessary to 
successfully meet these conditions. Attention must now be turned 
to the process of manufacture to determine how these qualities 
may be obtained and what defects of such processes injure the 
finished wire. For this purpose a brief review of the industry is 
necessary. 

In the refining furnace the copper which is already at least 
96% pure from the blister furnace is oxidized by air until a 
large part of the impurities have been removed and copper 
oxide is formed in considerable excess. Cuprous oxide is readily 
soluble in molten copper and acts as a powerful oxidizing agent 
by giving up its oxygen to any metallic bases present, so that an 
excess of oxide insures the presence of all metallic impurities in 
the oxide form. The excess cuprous oxide is then removed by 
burying a piece of green wood in the molten mass and covering 
the surface with charcoal. This process must be stopped within 
very narrow limits as over-reduction will throw the impurities 
back into the metallic state. 

The influence of cuprous oxide has been studied by Mr. Patch 
of the Detroit Copper Company, Dr. Edward D. Peters, Jr., 
who is without doubt one of the best authorities on the metal in 
this country, and by the well known German authority, W. 
Hampe, among many others. Many of the impurities of copper 
have been found to be much more injurious when present in the 
metallic state than when in the form of oxides, and one effect 
of the cuprous oxide, as above mentioned is to convert these 
impurities into the comparatively inert and harmless form and 
so improve the quality of the metal. In large quantities, however, 
it is known to harden copper while at the same time causing it 
to become short or brittle and according to Hampe the pres- 
ence of 1% produces a diminution in toughness. 

It is therefore possible to so treat low grade metal that 
it will have high conductivity although the large amount of 
cuprous oxide present greatly reduces the toughness. In pur- 
chasing copper for drawing trolley wire the manufacturer insists 
upon conductivity, but as a rule cares little for the other physical 
qualities, as he can obtain sufficient tensile strength by drawing. 
Lake Copper possesses both high conductivity and excellent me- 
chanical qualities but this kind of copper costs from one-eighth 
cent to three-quarters cent per pound more than electrolytic. Why 
the latter should be inferior to Lake is difficult of explanation, 
but experience shows that the general run of commercial electro- 
lytic copper is by no means uniform in physical qualities and as 
a general thing is distinctly inferior to Lake for wire drawing 
purposes. The cheaper price of electrolytic results in its use 
by many manufacturers although they frequently understand that 
the wire will be inferior. 

The refined copper comes to the rod mill in bars weighing 
about 200 pounds each, approximately ten of which are used in 
the manufacture of a mile of wire. These bars frequently have 
ridges along the sides, due to faults in casting and the surface 
is often covered with a layer of oxide. These bars are heated 
in the furnace until sufficiently soft for rolling and are passed 
through a series of rolls diminishing in size until a rod of the 
proper diameter is obtained, The rod is then cooled and drawn 
through dies, the rods being connected by brazing. The dies 
give the wire a dense hard exterior coating which inereases 
its tenacity, As the strength obtainable is almost a direct factor 
af the work expended upon the wire, the smaller the size, th 
greater the tensile strength per square inch, so that the strength 
af the tratley wire is readily varied by changing the size of th 
rad and the number of dies 

One of the most serious defeets occurring ta wire at thi 
point is from ridged hars as above deserihed Ordinarily the hai 
will nat he sufficiently heated ta dissolve the capper oxide an thi 
surface, sa that as the seftened bar enters the frst passes af th 
rolls the fidges are lapped over, enelosing the oxide seals lhe 
siibsequent passes and the drawing throuwh the dies obeeure thi 
flaw almost entirely, but it renaine a serintis menace to the tough 
hess and the fesistanee to wear of the copper, as has been pr 
viously shown in remarks on the torsion test. 
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A second cause of trouble arises at the same point by over- 
heating the copper in the furnace, in which case copper oxide 
is formed on the surface and quickly dissolved through the entire 
bar, thereby increasing the oxide content and tending toward the 
production of brittleness. Both of these dangers can be avoided 
by careful selection of the bars and by proper regulating of the 
temperature of the softening furnace. 

As the production of the hard surface from drawing is at best 
a rather delicate operation, careless handling, uneven welding of 
the rods and unequal temperature of the wire while passing 
through the dies will al! produce noticeable effects in the quality 
of the finished wire, so that care throughout the mill is absolutely 
necessary for the best results. 

It therefore appears that the most efficient wire must possess 
not only high conductivity, but the maximum torsion and tensile 
strength possible in commercial copper and that to obtain this it 
is necessary first, to use high grade copper and to prevent an ex- 
cess of cuprous oxide entering it at any stage of the manufacture, 
and secondly, to select as perfect bars as possible and to ob- 
serve extreme care in every treatment through which they pass. 
The question at once arises, can such wire be purchased at a com- 
mercial price? The writer must admit that this high grade wire 
can not be obtained at the ordinary market price, but requires 
the payment of a premium of one-half cent per pound. To 
produce wire of this grade consistently the wire manufacturer 
must use the higher priced Lake Copper and observe unusual 
care in its treatment so that he is justified in demanding a 
higher price. Experience in the use of this wire has shown con- 
clusively that it is well worth the additional cost. 


TABLE NO. II. 


Torsion Tensile 
Diameter Turns in Load Conductivity 
Number Inches 10” Lbs. gy 


4 
1 0.363 22% 5470 99 
24% 
22% 
Av. 23% 
2 0.364 23 5490 98.7 


25 


23 





3 0.363 19% 5400 


© 
~ 
o 


{ 0.363 "23% 5470 98.8 
or 
> 








5 0.363 22% 5450 


= 
~1 
~ 


6 0.363 24 5500 98.6 





] 0.363 22% 5420 97.8 

s 0.3865 8 6510 98.6 
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The appended table No. 2 gives the results obtained upon 
13 consecutive miles of trolley wire made from selected bars of 
Lake Copper. The tests were made upon each mile of the wire 
and the results show the great uniformity obtainable by proper 
care. It should be said in this connection that this wire was not 
made as an experiment but was drawn by a certain wire company 
as a part of a regular business contract. 

The point must be kept clearly in mind, however, that even 
the best of wire is of little value if improperly used, and the 
consumer must realize that the same degree of care which he in- 
sists upon from the manufacturer, is essential in the handling 
and stringing of the finished wire. 

The study of copper wire and the demands made upon it show 
the great need of a more thorough knowledge of this material. 
Owing to the minute quantity of impurities which exert a marked 
effect upon the qualities of copper, a chemical analysis is too dif- 
ficult for technical purposes. The iron and steel industry is 
largely controlled to-day by micro-chemistry, and, in the same 
way, there is a future for this same practice in the copper in- 
dustry. Of first importance, is a careful working out of the 
copper-cuprous oxide system with the determination of the num- 
ber of phases occurring and the physical properties incident to dif- 
ferent alloys. Doubtless much of this information is already in 
the hands of the copper refiners, but it remains for chemical 
engineers and chemists interested in industrial materials to verify 
and complete the work for the consumer. 


No Speculation in water rights is legal according to a 
decision of the Supreme Court of Oregon which makes it 
impossible for any person or corporation to hold a power or 
irrigation right for speculative purposes. Those persons, 
therefore, who have filed on water powers on the Deschutes 
and other rivers must put the water to a beneficial use or for- 
feit the right to the first person who does apply it to a bene- 
ficial use. This applies to persons acquiring rights subsequent 
to the congressional act of March 3, 1877. The court holds 
that this act limits all riparian righ‘s subsequently ac- 
quired except to the extent of the use of water for domestic 
purposes. The case was that of Annie C. Hough et al., re- 
spondents, v. S. A. D. Pueter et al., appellants, from Lake 
County. 


The Rochling-Rodenhauser Furnace is operated by three- 
phase currents. Already more than 1,000 tons of steel rails 
have been made for the German railroads in this new furnace. 
One of the chief disadvantages of all single-phase induction 
furnaces is that special generators are required, producing a 
current of low frequency. In the new type, now described, 
this problem has been completely solved. A new 15-ton Roch 
ling-Rodenhauser furnace is operated with currents of a fre 
quency of 50 periods and is directly connected to the ordinary 
three-phase supply network of the works. Three-phase current 
furnaces are now built for charges up to 3 tons, while with a 
frequency of 25 it is possible to increase the charge up to 8 
or 10 tons. The hearth of a 15-ton furnace is 19 in. wide and 
69 in. long. The three transformer cores are surrounded by 
heating channels. Where two such channels meet the main 
hearth, pole plates are provided, Wach of the three tran® 
former cores is provided with a@ primary winding \hove 
each primary is a secondary winding, one end of whieh is con 
nected to a bus-bar, and the other ends to the pale plates, A 
peculiar feature of this type furnace is the potation of the 
eharee, due te the presenée of a rotary field as in an if 
duetion meter, th this manner an exeellent automata elven 
lation ja provided, These fiuriaees prodiee steel superior to 
that of the open hearth proéess, especially With respeet to tts 
Hreater density and homogenelt) The enerey eonauinption 
for & Hquld eharae is from 200 to 100 hk. Ww. hours, The volt 
age and eurrent aurves are almost straight lines, whieh shows 
that audden Variations in the load need not be considered, The 
power factor is from 0.75 to 0.80 
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SOME RECENT ADVANCES IN ELECTRO- 
CHEMISTRY AND ELECTRO-METALLURGY.' 


By Saul Dushman. 


The application of electrical energy to the performing of a 
large number of reactions previously carried out by purely chem- 
ical methods, has at the present time attained to a position 
of great commercial importance. This has been due largely to 
the rapid developments that have taken place in the methods of 
power production. So long as the cost of electric power was 
high, the idea of supplanting ordinary chemical or metallurgical 
processes by the more simple electro-chemical ones could not 
be entertained, and electro-chemistry remained practically a lab- 
oratory science. But it was during this period that the founda- 
tions were laid for many of the most important electro-chemical 
industries of the present time, and, as a result, the advent of 
cheaper electric power found the electro-chemist prepared to 
utilize the advantage which was thus held out, and during the 
last decade the progress in electro-chemistry has been so enor- 
mous that in many cases the electric power plant has been in- 
stalled on account of the electro-chemical consumers. 

Some of the electro chemical industries,.such as the carbide, 
carborundum, aluminium, copper-refining and caustic soda pro- 
cesses, have long since passed beyond the experimental stage, 
and their products have become vital necessities in the industrial 
world. Other processes, however, have obtained a great deal 
of prominence in the last few years, which cannot be said to be 
as yet in a state of assured stability, and these, since they are 
probably not so familiar to many of our readers, form the subject 
of the present article. 

It is a long step from the time of Cavendish to the present, 
but the relatively unimportant fact discovered about the year 
1776, that an electric spark passed through a moist mixture of 
oxygen and nitrogen will produce nitric acid, is the basis of a 
large number of projects, that have recently become technically 
important, for the fixation of atmospheric nitrogen. As is well 
known, our wheat crops require for their successful growth, a 
certain amount of fertilizer to be supplied to the soil. Nitre, or 
Chili saltpeter has been the substance chiefly used for this pur- 
pose in the past; but the beds of nitre in Chili are gradually 
becoming exhausted, and even if the supply be available for a 
much longer period than Crooks averred in 1892, the world has 
come to realize that some other source of fertilizers must be 
sought for, if its food supply is to remain assured. The essential 
requirement of a fertilizer is that it shall contain nitrogen, in a 
form which can readily be absorbed by plants; this condition is 
fulfilled very well by nitrates. Now all around us, constituting 
the very atmosphere we breathe are present the essential com- 
ponents of nitric acid, and it is therefore not surprising that the 
eld experiment of Cavendish has again been brought to light and 
the question has arisen how the fixation of atmospheric nitrogen 
may be performed on a commercial scale? 

Lack of space will not permit us to review the preliminary 
work of different experimenters in Germany and England who, 
during the years 1897 to 1904, sought to solve the problem. 
Their experiments, although they did not result successfully 
from a commercial point of view, led to the conclusion that the 
main reaction in the electric arc is the formation of nitric oxide 
according to the equation. 


N; + O, > 2NO, 


the amount of NO increasing with the temperature and depend- 
ing at constant temperature on the concentrations of the com- 
ponents, according to the Mass Law. It was also shown by 
Nernst that the proportion of air converted into nitric oxide is 
always very small, and even at 2600° C, it amounts to only two 
per cent by volume. . 
These investigations thus prepared the way for the first 
commercial process, that devised by Birkeland and Eyde in 1904. 
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They use a 5,000 volt alternating current are between water- 
cooled copper electrodes, and by means of a magnetic field at 
right angles to the latter, the are is spread out into a dise over 2 
meters in diameter, thus causing almost the whole volume of air 
in the furnace to be raised instantaneously to a very high tem- 
perature. Owing to the circulation of air through the furnace, 
the nitric oxide formed there is cooled before it has a chancé to 
dissociate, and combines, at 600° C, with oxygen to form the 
higher oxide, NO: This is passed through a series of towers 
washed with water and gives a 50 per cent nitric acid, which is 
then saturated with lime and converted into a basic nitrate useful 
as a fertilizer. The furnaces used by Birkeland and Eyde are 
each of 500 kilo-watt capacity, and while in their original plant at 
Nottodden, Norway, only 1,500 kilo-watts were used; this has 
since been increased to 40,000 k. w. The yield is 70-83 grams 
pure nitric acid per kilo-watt hour, which corresponds to 500-600 
kilograms per k. w. year, and the inventors claim that this figure 
can be considerably increased. It may, however, be stated in 
this connection that the main reason for the success of this pro- 
cess is the fact that power in Norway can be obtained at the ex- 
tremely low price of approximately $5.00 per h. p. year, a figure 
which is probably much lower than that quoted in other coun- 
tries. 

Simultaneously with the Birleland-Eyde process there has 
been developed another one by the Badische Anilin and Soda 
Fabrik. “They employ an arc in a long tube through which air 
is passed in a whirling motion. Since 1907 they have operated 
an experimental plant of 2,000 h. p., and are now planning the 
erection of a large 120,000 i:. p. plant.” 

The problem -of the fixation of atmospheric nitrogen has 
also been solved in a totally different manner. A few years ago 
the search for a commercial method of producing cyanide of 
potassium led Drs. Frank and Caro to the discovery that when 
nitrogen is passed over calcium carbide at a high temperature 
such as that of the electric furnace, there is produced a com- 
pound having the formula Ca CN: and known as cyanamide. 
This substance is capable of yielding a large number of interest- 
ing derivations by treatment with suitable reagents; thus by 
melting with certain fluxes it yields potassium and sodium cyan- 
ides; by the action of steam it gives off ammonia which may be 
converted into ammonium sulphate, and it has also found applica- 
tion in the organic dye industry as well as in the tempering and 
hardening of steel. But its most important use has been found to 
be as a fertilizer. Investigations by Dr. Hall at Rotham- 
stead have shown that as a manure it is equal to nitre or any 
of the artificial fertilizers. It is, moreover, cheaper than the 
basic nitrate produced by Birkeland and Eyde. According to 
Dr. Frank, “to replace the present consumption of Chili nitrate 
by cyanamide would require something like 800,000 h. p., and 
works are springing up all over the world to produce it wherever 
water-power is abundant and cheap.” The original works of 
Frank and Caro at Piano d’Orte, in Italy, are being extended at 
the present time to an output of 10,000 tons and numerous plants 
are installed or being contemplated in various European coun- 
tries as well as in America. The United States Cyanamide 
Company is erecting a 5,000 to 6,000 tons works, at Niagara 
Falls, Ontario, and will shortly build another installation in Ten- 
nessee. 

While important progress has thus been made in processes 
for the utilization of atmospheric nitrogen, electrical methods 
have also been invading a field in which at first there seemed to 
be little probability of their gaining a foothold. But the cheap, 
efficient manner in which electrical energy can be applied instead 
of coal in many branches of the iron and steel industry has 
caused the new methods to become an important factor even 
here. During the later part of the nineteenth century im- 
mense strides had been made in both the theory and practice of 
iron smelting. The conditions governing the nature of the pro- 
duct obtained in the blast-furnaces were investigated thoroughly ; 
so that the iron metallurgist could produce an iron of any desired 
quality. Similar progress had been made in the manufacture of 
steel. But the scarcity of coal in many places where both ore and 
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cheap power are available caused many persons to consider the 
advisibility of using electricity to do the work ordinarily per- 
formed by coal. The report of the Canadian Commission has 
been long enough before the public for all to become fairly fa- 
miliar with its contents, and a great many Canadians have come 
to realize the immense possibilities of electro-thermic processes 
in this country. However, the time seems hardly ripe for an ex- 
tensive development of electrical iron smelting, and we cannot 
do better than quote, in this connection, the opinion of Mr. J. 
Harden, a noted metallurgist. After comparing the two pro- 
cesses for reduction of iron ore, he concludes that “where con- 
ditions are the same in both cases, as to the class of ore, amount 
of labor, and class of fuel available, the electric smelting furnace 
requires an expenditure of $9.70 per ton of produced iron, while 
the blast furnace requires only $6.84 or $2.86 less per ton of iron.” 
He then reviews the difficulties which have occurred in the vari- 
ous types of electric furnaces, and makes the following note- 
worthy remarks :— 

“It is certainly not our intention to stamp the electric smelting 
furnace as a hopeless impossiblity—far from it; but it is only in- 
tended to state things as they are at the present, and keep some 
of those optimists a little nearer the earth who dream that the 
days of the good old blast furnace are doomed, and must give 
way to the more modern electric smelting. We certainly believe 
that the smelting furnace is capable of attaining perfection, like 
everything new, but all improvements must go steadily forward, 
not in leaps and bounds, as the effects of undue rashness are only 
leading us astray.” His conclusion is that electric smelting would 
be justifiable only in such regions as India or Western States of 
U. S. A., where there is practically no coke, while there are large 
deposits of cheap ores and abundant water-power. The carbon 
required for the chemical reduction could be obtained by con- 
verting wood and forest waste (which may be had there in large 
quantities) into charcoal. 

While the success of electric smelting is thus still a proba- 
bility, the production of steel in the electric furnace has become 
an established process. The first steps in this direction were 
made by the carbide and aluminum producers at a time when 
an overproduction of these products on the European market 
threatened many electro-chemical installations with absolute 
ruin. Naturally, the products initially turned out were more or 
less novelties, like the ferro-alloys. A gradual education of the 
steel consumers has, however, not only led to a greatly increasing 
demand for such special alloys, but has also encouraged the 
electro-chemical manufacturers to enter upon the production and 
refining of steel. Here the electrical processes possess un- 
doubtedly superior advantages, both from the point of view of 
efficiency and of ability in controlling the quality of product; 
and when Mr. Chas. M. Schwab states that in his opinion the 
near future will see the electric steel furnace an essential part of 
all existing steel plants, ii is evident that the advantageous re- 
sults to be obtained by using the new process have been per- 
ceived by the most important steel producers. 

Out of the large number of new developments that have oc- 
curred in this industry within the last couple of years, two are 
especially worth noticing. One of these is the Lash steel pro- 
cess, the object of which is to make any desired steel by properly 
mixing ore, cast iron and carbon and then subjecting the mix- 
ture to heat. “The essential features in the process seem to be 
the fine state of division of the constituents of the mixture, their 
intimate association, and the use of iron containing metalloids in 
considerable quantities.” 

The other great development has been the Roechling-Rod- 
enhauser modified induction furnace. The ordinary  induc- 
tion furnace is in reality a transformer in which the secondary is 
constituted by a ring of molten metal. Owing to the high tem- 
perature of the latter, careful heat insulation has been found 
necessary from both the primary and magnetic iron core. The 
result has been a considerable magnetic stray flux and conse- 
quently a low power-factor. Attempts have been made to 
reduce this defect by lowering the frequency of the alternating 
current generators, and frequencies as low as 15 have been used. 
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But the most recent innovation due to Messrs. H. Roechling 
and Rodenhauser of the Roechling iron and steel works in Voel- 
kingen, Germany, consists in having an additional secondary 
coil connected with metal plates which are separated from the 
molten bath by a refractory electrolytic conductor of the same 
kind as used in the Nernst lamp, so that the metal is heated not 
only by induction currents but also by currents passing through 
it between the electrode plates. Single-phase current was origi- 
nally used in this furnace, but more recently three-phase cur- 
rent has been used successfully, and it has been found possi- 
ble to operate such furnaces economically with alternating cur- 
rent of ordinary frequency, so that the necessity of building 
special and expensive generators is thereby obviated. The princi- 
pal use for this type of furnace is in further refining the steel 
after it is blown in the converter, the additional cost of electric 
refining being more than compensated by the greater density and 
homogeneity of the product. Jt is also interesting news that by 
this method more than 1,000 tons of steel rails have been made 
and sold by the above iron works to German railroads. 

Not only in the electro-metallurgy of iron and steel but also 
in other fields of electro-chemistry there have been many signal 
advances. Acheson's deflocculated graphite and Potter’s “Monox” 
form the latest additions to the already large number of electric 
furnace products. The former of these is the result of Mr. 
Acheson’s discovery that fine pure graphite (which he suc- 
ceeded in producing during 1906) when digested with water con- 
taining a trace of tannin becomes capable of remaining suspended 
in the water for an indefinitely long time, forming as it were 
a colloidal solution. In this condition, the graphite is designated 
by its inventor as “deflocculated,” and the aqueous suspension has 
the singular property of being an excellent lubricant. When 
added to oil, deflocculated graphite reduces its co-efficient of fric- 
tion considerably. It therefore seems as if it will obtain impor- 
tant commercial application. 

Dr. Henry Noel Potter has obtained silicon monoxide by 
reducing silica at the temperature of the electric arc either by 
silicon or coke. The temperature thus produced which has the 
formula SiO (analogous to CO), has been called “monox” by its 
inventor. In the air, it burns very readily to silica and this 
explains why it has not been obtained under the conditions exist- 
ing in the carborundum furnace. In the furnace designed by 
Dr. Potter a mixture of sand and coke, or carborundum fire sand, 
is subjected to the action of an electric arc between two hori- 
zontal electrodes which are covered by the charge. As soon as 
the reaction begins, the monox vapor produced blows a funnel- 
shaped hole through the charge and is then chilled by contact 
with the walls of a large enclosed drum which covers the top of 
the charge. As this drum is practically free from air, the vapor 
does not burn but is condensed as a deposit on the walls of the 
container. The solid monox is a fine, opaque, light-brown pow- 
der which possesses many interesting properties. It has been 
found to be a valuable pigment in certain oil paints, in particular 
paints for brick-work and paints for protecting structural iron 
from rusting. It is also a good addition to black printing inks; 
and the probabilities are that many other uses will be found 
for it. 

This completes our brief survey of some of the recent ad- 
vances in electro-chemistry and electro metallurgy. A _ great 
many things have necessarily been omitted; such as the work done 
by Edison and others on the iron-nickel accumulator; the 
electrolytic refining of lead, silver, and gold; the production of 
caustic soda and chlorine in the Townsend cell; the aluminum 
rectifier, and numerous other topics. But perhaps even the 
above few remarks may serve to show that not only has the 
development of electro-chemistry in recent years taken place in 
many directions that even the most imaginative scientists of 
twenty years ago did not foresee, but also the future will prob- 
ably see more and more of the ordinary chemical and metallur- 
gical operations replaced by the electro-chemical processes. Espe- 
cially will this be so for our own province, where, as well-known, 
hydro-electric power is readily available, and there is an abun- 
dance of the choicest raw materials. 
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PUBLICITY AS TO EARNINGS.’ 
By W. J. Grambs. 


As a rule a company will not publish the fact that it is 
losing money, and if it does, it receives very little sympathy 
on account of that fact from the public. If the central station 
publishes an annual financial statement and in such state- 
ment shows that it has made due provision for future renewals 
and maintenance and perhaps set aside other sums for neces- 
sary extensions, and in this way takes the public into its con- 
fidence, a great many of the erroneous impressions which are 
now entertained by the public in regard to the larger profits 
made by public utility corporations might be removed. In 
states where public service commissions have been created, 
all of this information has been made public and is available, 
and the public is being educated to the fact that public utility 
companies are, in many cases, and particularly in the small 
towns, losing money, and that such companies as are get- 
ting a fair return on their investment are rather few and 
far between. A great deal of the municipal ownership agita- 
tion will be quieted and cities and towns will hesitate to em- 
bark in such enterprises when they realize that it is a grave 
question whether the municipality can show net earnings 
where a private company has failed. 

A recent issue of a service journal commented on the cour- 
age displayed by the Kansas City Railway and Light Com- 
pany in publishing in an annual report to its stockholders a 
statement from chartered accountants that, in their opinion, 
the allowance from income for accruing renewals and depre 
ciation was not adequate for the maintenance of the property 
over a series of years. It appeared that. the company set 
aside $829,000 during the first years ending May 31st, 1908, 
toward charges of the nature stated, but after allowing for the 
fact that during a great part of this period the property had 
been in process of reconstruction, this amount was not, the ac- 
countants thought, sufficient. 

Too little regarding the accounts and earnings of electric 
properties has been made public in the past. This is partly 
due to ignorance concerning the true cost of service, and 
partly because of a failure by those who know the facts to 
make them public. Accounts that are made public should 
come as near the truth as is possible for them to be made. 
If companies declare dividends without a statement that they 
were not earned if account is taken of the accruing need of 
provisions for renewals and maintenance, if such is the fact, 
the public assumes with justification but without knowledge, 
that the profits divided were earned. 

Publicity respecting existing and probable requirements 
for maintenance places a company in a light before munici- 
pal and state regulating bodies which it can secure in no other 
way. Public authorities will reach the point eventually where 
they will recognize the right of utility corporations to a return 
on the investment reasonably made in the property. If they 
do not recognize that right of their own volition, the courts, 
in the end, will force them to do so as a matter of justice to 
the security-holders whose funds have been invested in the 
enterprise. If the existing rates will not permit such return 
the rates will have to be amended in order to bring about the 
desired results. 

Appeals to civic pride and loyalty, the company co-oper- 
ating with local commercial bodies, are indirect. forms of 
publicity. Carefully prepared statements: for publication, 
showing the growth of the company’s business as an index of 
the town's growth compared with other towns, all help to 
mould public opinion and appeal to civic pride. 

The companies engaged in furnishing public service must, 
in their own interest, strive more and more to give good ser- 
vice at fair rates. The time has gone by when extortionate 
rates and wretched service. will promote the interests of the 
corporation. Good service, fair rates, courteous treatment 


*From paper read at meeting of Northwest Electric, Light 
and Power Association, Portland, December 18, 1908. 
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and publicity will win out in the long run. He who serves 
the public best serves his company best. 

Patience, a spirit of conciliation and a real desire to in- 
crease facilities and reduce charges as rapidly as consistent 
with sound management, will ultimately bring their rewards 
in the form of increased earnings and larger dividends. And 
when the public in any community begins to see that notwith- 
standing the howling of demagogues and agitators, it is being 
fairly treated by the corporations, its objections to large and 
increasing returns upon invested capital will gradually disap- 
pear. 

Public sentiment must be cultivated; the one great need 
is popular education along sound economic lines. We cannot 
afford to leave the exploitation of vital economic principles to 
the visionary, or the doctrinaire, on the one hand, or to the 
irresponsible politician or selfish agitator on the other. A real 
campaign of education is what is needed, a broad, compre- 
hensive, intelligent, persistent, aggressive and well-directed 
campaign of publicity, which shall leave nothing in reason un- 
done to spread sound economic doctrines. 

In regard to self-interest, having in mind the rights of all, 
let it be devoted to the fundamental proposition that all mem- 
bers of the community are bound together in such intimacy 
of relation that no member can ruthlessly injure another with- 
out ultimately feeling the recoil upon himself. “Live and let 
live” should be the motto. 


PROFIT SHARING ON THE SPOKANE AND INLAND EM- 
PIRE RAILROAD. 


Jay P. Graves, president of the Spokane and Inland Em- 
pire Electric Railroad Company, operating interurban lines in 
Washington and Idaho and power plants in and near Spokane, 
has addressed a letter to the officers and employes of the 
entire system, setting forth a plan by which they may be- 
come stockholders and share in the company’s profits. The 
letter follows: 


“A number of corporations in the United States, have, 
during the last few years, adopted plans whereby their em- 
ployes were afforded opportunities for acquiring their stock or 
securities on safe and easy terms, believing that thereby em- 
ployer and employe were brought closer together to their mu- 
tual benefit. 

“Believing thoroughly in the principle, and desiring to bring 
about and maintain between this company and its employes a 
community of interest and consequently good feeling, the com- 
pany has arranged with the Union Trust Company of Spo- 
kane to supply to any officer or employe of the company shares 
of its preferred rights or preferred stock at the going mar- 
ket price, plus an interest which may have accrued on the 
purchase price between the time of purchase by the Trust 
Company and its sale, and a commission of 5 per cent on the 
amount purchased. No profit is made by the Trust Company 
except the commission, it purchasing the stock in the mar- 
ket and selling it to the purchaser at cost. 

“Easy terms will be made, the purchaser paying not less 
than 15 per cent of the purchase price in cash, and deferred 
payments being arranged to suit the purchaser; provided that 
not longer than five years’ time will be allowed, the deferred 
payments bearing interest at 5 per cent per annum, 

“In case the purchaser becomes sick or disabled, leaves 
the service of the company, is discharged, or dies before the 
stock is paid for, the Union Trust Company will, if requested 
to do so, cancel the contract and repay to the purchaser, or 
in case of death, to his heirs, all sums paid on account of the 
purchase price. After the purchase is completed, the company 
will, in any of the events above stated, také the stock off the 
hands of the purchaser, or his heirs at the price paid for same, 
plus five per cent per annum interest and less any dividends 
on the shares that may have been paid. 

“The par value of the shares is $100, the selling price by 
the Trust Company to be the cost plus commission and interest. 
Holders are entitled to dividends at the rate of 5 per cent per 
annum before dividends are payable to holders of the com- 
mon stock. Above 5 per cent, up to 7 per cent the two stocks 
share equally in dividends. The shares are redeemable at any 
time by the company upon the payment of $135 a share and ac- 
crued dividends. Owing to the recent financial depression, it is 
believed that the shares can now be purchased for less than 
par.” 











i i ee — ovr eS SS 


Se 


rh 


we ©Ns arty. 


= 


February 6, 1909] 


JOURNAL OF ELECTRICITY, POWER AND GAS. 105 


CURRENT COMMENT 





A glass telephone mouthpiece that can be taken off for 
cleaning or boiling has been devised to obviate unsanitary 
conditions. 


Tungsten lamps for electric signs are now available as a 
four candle power 5 watt lamp, operated on a ten volt circuit 
supplied by a small ten volt transformer mounted near the 
sign. 


A bill to fix rates for electricity has been introduced in 
the California Legislature by Senator Miller. Telephone rates 
are also limited by the bill so as tc give a minimum return on 
the investment. 


The highest European voltage in transmission lines is 
that of the Sociedad Hydroelectrica Espanola Molinar in Spain, 
which is being built for a potential of 66,000 volts and will 
transmit 25,000 kilowatts 150 miles to Madrid. 


A medal for the wireless operator of the White Star liner 
Republic, Jack Binns, has been awarded by the French gov- 
ernment because he staid at his post when the Republic was 
rammed by the Florida off Nantucket recently. 


Electrocution of ants has been found to be the only 
effective means of ridding the residences and gardens of 
Panama of these pests. Any area surrounded with wire carry- 
ing a moderate electric current may be thus protected. 


Wages of Westinghouse employees have been restored to 
the scale existing in March, 1908. The cut had been made by 
William Donner when he temporarily assumed charge of the 
business of the Westinghouse Electric and Manufacturing Co. 
When George Westinghouse resumed control he ordered that 
the previous wage scale be restored. 


A Museum of Safety and Sanitation has been organized 
to prevent the enormous loss of life and limb in America. 
Safety devices for dangerous machines and preventative 
methods for combating disease will be exhibited at the offices 
in the United Engineering Societies building in New York 
City. Mr. Frank A. Vanderlip has accepted the treasurership. 


The water power of the United States aggregates 5,250,000 
horse-power in use; according to the estimate of the National 
Conservation Commission; the amount running over govern- 
ment dams and not used is 1,400,000 horse-power, and the 
amount reasonably available not only equals the entire me- 
‘chanical power now in use but is enough to operate every 
industry in this country. 


The scrap heap of the Philadelphia Rapid Transit Co. is 
the basis of a big saving. Old bolts are re-threaded or cut 
down to stock sizes and. other worn parts are worked over. 
All brass journals, check plates, car trimmings, bolts and 
carbon brushes must be returned before new ones will be 


issued. Carbon brushes are given a new lease on life by - 


being cut down for smaller motors. 


A new type of induction furnace has been patented in 
France by Mr. Frick. The object of the invention is to de- 
crease, by aid of a special arrangement of the primary coil, 
the field of dispersion of this coil, and the self-induction 
voltage caused by the latter, so that the power factor of the 
feeding-circuit can attain a more advantageous degree than in 
existing furnaces. Another high-voltage furnace has also been 
patented in the same country by Messrs, Limb & Lewis, 


specially applicable to nitrification of atmospheric air. The 
device consists essentially in a new system of deflagration in 
a suitable recipient, allowing entrance and exit of gas, made 
of unattackable metal or fire-bricks, with or without glass 
windows, of any shape, but preferably flat. 


Increase in Japanese water-works systems has created a 
large demand for pipe. In order to foster home industries, 
the Japanese government has placed a duty of 30 per cent ad 
valorem upon pipes and tubes, the duties being calculated on 
the actual cost of the articles at the place of purchase, pro- 
duction, or fabrication, with the addition of the cost of 
insurance and transportation from the place of purchase, 
production, or fabrication, to the port of discharge, as well as 
commissions, if any exist. The conventional rate, which is 
enjoyed also by American exporters, is 10 per cent ad valorem. 
The tariff duties therefore being equal, it should be possible 
for the manufacturer of light, strong pipe in America, which 
does not eat up the profits in transportation and which is 
sought by the Japanese, to compete most successfully with 
the European producer, though such efforts will prove futile 
unless he follows the plan adopted by his competitors—per- 
sonal representation. 


A novel magnetic ore separator is being used in Sweden 
to concentrate 32 per cent iron to 62 per cent iron ore. It 
consists of a short conical drum of non-magnetic material 
revolving on a horizontal axis, and provided inside with a 
number of pieces of iron separated from one another by 
cement. Outside the drum and under it are three electro- 
magnets, taking, in all, 10 amperes at 110 volts, and connected 
so that the two outer ones are of like polarity. As the pieces 
of iron and the drum approach the magnets@they become 
magnetized and attract the iron of the finely-divided ore fed 
into the drum. This attracted ore is carried round a certain 
distance, and then falls off automatically on to a sheet of 
metal projecting into the drum. From this it is washed off 
on to an endless conveyor belt by a stream of water. This 
belt is provided with thin iron strips, which also becomes 
magnetized whilst in the neighborhood of the magnets, and 
so keep the ore from falling off again. After the belt leaves 
the drum the ore is washed off by means of more water into 
a receptacle. The non-magnetic portion of the ore gradually 
falls out of the end of the conical drum as it rotates. 


Wireless operators on the Pacific Coast are vying with 
each other in an effort to break the transcontinental wireless 
record. The strongest rivalry for this honor has developed 
between the operator at Point Lomas in southern California 
and the corps of operators employed in the Russian Hill sta- 
tion of the United Wireless Company in San Francisco. Thus 
far the local station has achieved two notable victories 
having established regular wireless communication between 
this Coast and Honolulu and in having caught brief 
messages from a lonely isle in the Japanese Empire. Since 
it is more difficult to transmit aerial messages over land, 
the greatest achievement will be in the establishment of 
communication with Pensacola. The race for Pensacola 


through the air began on January 7, when the operator at 
Point Loma requested that all other Coast stations “keep off” 
the line until Pensacola was “found.” This message only 


served to stimulate interest in the race, and as the word was 
passed along from station to station, the operators decided to 
“get” Pensacola, and as a result there have been many at- 
iempts made to bridge the transcontinental gap. Enthusiastic 
and ambitious young operators assert that the feat can be 
performed. 
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Notwithstanding the enormous amount of electri- 
cal energy developed by the abundant water powers 
of the Pacific Coast, the demand for 


A Possible electrical power has always been 
Power greater than the supply. Thus it is 
Consumer 


that part of the power generated by 
the Great Western Power Company in California has 
been purchased outright by the Pacific Gas and Elec- 
tric Company, whose great output is yet insufficient 
to supply the needs of its distributing system. Thereby 
the Great Western Power Company is also spared the 
expense of building a costly distributing system of 
its own. Because of the same fact there is compara- 
tively little active solicitation by electric companies 
for new business in competition with other forms of 
energy for power and light. 

With the completion of the many contemplated 
western power developments, these conditions can be 
maintained but a short time at best and central sta- 
tion managers will soon be on the lookout for new con- 
sumers of their product. In line with the experience of 
other localities one of the most satisfactory means 
of utilizing electric current is that in the manufacture 
of compounds that require the intense heat of an 
electric furnace. Quite a cluster of such industries 
have gathered around Niagara Falls in this country, 
and several of the European hydro-electric plants. As 
noted several times in these columns the experiments 
in the electric smelting of iron ore in Shasta County, 
Califronia, are meeting with success and will be the 
probable basis of the industrial advancement of the 
West, heretofore retarded by the lack of cheap iron. 
With its great wealth of natural resources as a supply 
for raw material, and its wonderful water powers the 
West offers peculiar inducements for the establishment 
of electro-chemical and electro-metallurgical works. 


A French investigator has recently completed an 
exhaustive series of experiments on the conductivity 
, . of alloys in an attempt to find some 
Specifications metal of a lower siaianiee than those 
eae Sapper ith loyed for electrical pur- 
Wire hitherto employed for electrical pur 
poses. He finally came to the con- 
clusion that his quest was hopeless and that all that 
could be expected was to improve the physical and 
chemical properties of known conductors so as to 
give the least loss of conductivity. 

For commercial work there are two additional fac- 
tors of equal importance to be considered, that of 
strength and that of cost. For without strength a 
good conductor is of little use, and without cheapness 
neither low resistance nor great strength are econom- 
ically available. _Thus silver has a lower resistance 
and a greater tensile strength than annealed copper, 
but its cost is many times greater. Therefore, every- 
thing considered, either copper or aluminum are now 
accepted as the best conductors. 

Investigation has shown that the properties of 
copper are almost as variable as those of iron. These 
variations are in a measure largely due to the same 
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cause, difference in chemical and physical conditions. 
For copper this is particularly true with reference to 
the amount of cuprous-oxide present, which reduces 
its toughness and resistance to wear. The effect of 
these impurities on trolley wires are given in an able 
article in this issue by Mr. Carl F. Woods. While 
he deals solely with trolley wires, these conditions 
similarly apply to all the varied uses to which copper 
is put in electrical industries. These impurities are 
so small in amount as to defy ordinary methods of 
chemical analysis, and the suggestion is accordingly 
made that they be found by a microscopical examina- 
tion of thin sections of the metal. This method has 
been employed with marked success in the iron and 
steel industry and is the basis of specifications of 
several manufacturers. Micro-chemical examination 
of copper has formed the subject of interesting experi- 
ments and it is now high time that these results, if 
practical, be given publicity. It is quite possible that 
they, too, will form a true index by which the consumer 
may be sure of the quality of the material which he is 
purchasing. 


LITTLE DAMAGE IN RENO. 


Newspaper reports of the damage to the light and power 
plants around Reno, Nevada, by recent floods were greatly 
exaggerated. About 120 feet of flume were carried away by 
a land slide, necessitating the temporary shut-down of about 
one-third of the power. This was quickly remedied and con- 
ditions are now normal in the-system controlled by F. G. 
Baum and associates. 


TRADE CATALOGUES. 


The Norman W. Henley Publishing Co. of New York City 
has issued a new catalogue of scientific and practical books 
which will be sent to anyone desiring it. 


The Blake Signal and Manufacturing Company, of Boston, 
Mass., have issued a new folder on their soldering flux, giv- 
ing a new scale of prices that has been in effect since Jan- 
uary 15, 1909. 


The Condit Electrical Manufacturing Company of Boston 
have issued several interesting bulletins on oil circuit break- 
ers and switches, which are handled locally by W. A. Ekberg 
of San Francisco. 


In Bulletin No. 4642 just issued by the General Electric 
Company, is described a new trolley base designed especially 
to fulfill the requirements resulting from the increased speed 
of interurban cars and the consequent severe conditions. 


In a folder, No. 3750, just issued by the General Electric 
Company, is described the Companys Improved Type H 
Transformer. This transformer embodies all of the high 
qualities of the older types as well as various improvements, 
resulting from broad experience in design and construction. 


Pamphlet No. 3728, just issued by the General Electric 
Company, gives, by means of tables and curves, a brief exhibit 
of the value and economy of Tungsten Series Street Lamps, 
showing the marked saving over the carbon and Gem lamps, 
and the possible gain in income. It shows the rate at which 
‘the tungsten lamp is able to compete with Welsbach gas street 
lamps, the economical life of the tungsten lamp, the relative 
cost of producing a candle-hour of light with the tungsten 
as compared with the carbon and Gem, and the candle-power 
and life performance of the tungsten series lamp. 
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PERSONALS. 


A. S. Kalenborn, engineer with F. G. Baum and Company 
of San Francisco, is at Reno, Nevada. 


J. C. Wells of Washington, D. C., who is connected with 
the Forest Service, is in San Francisco. 


H. F. Jackson, engineer for the Stanislaus Electric 
Power Company, was in San Francisco this week. 


Garnett Young, manager of the Telephone and Electric 
Equipment Company, of San Francisco, is in Los Angeles. 


J. A. Lighthipe, engineer with the Los Angeles Edison 
Electric Company, is expected in San Francisco this week. 


Frank C. Kelsey of Portland, Oregon, has charge of the 
construction of the Tacoma municipal electric power plant. 


W. H. Graves, president of the Northwestern Engineering 
Co., has opened offices in the Wells Fargo building, Portland, 
Oregon.” 


Alexander J. Rosborough, secretary of the Yreka Light 
and Power Company of Yreka, California, is visiting San 
Francisco. 


A. B. Jennings, engineer for the Jeansville Iron Works 
of Hazelton, Pa., has returned home after a brief visit to San 
Francisco. 


G. B. Bush of the San Francisco office of the Pacific 
Telephone and Telegraph Company, spent the past week in 
Los Angeles. 


Horace Clark, with the San Francisco office of the 
Westinghouse Air Brake Company, has returned from an ex- 
tended trip to Los Angeles. 


E. N. Fobes of the Fobes Supply Company, Seattle and 
Portland, who has spent some time in the vicinity of Del 
Monte and San Francisco, returned to the Northwest on Jan- 
uary 27th. 


H. H. Manny, formerly Northwest manager for the Tele- 
phone and Electric Equipment Company, has opened an office 
with B. R. Myers at 406 Central building, Seattle, as dealers in 
electric supplies. 

M. H. Grover, manager of the San Vincente Lumber Com- 
pany of Santa Cruz, California, was in San Francisco this 
week with regard to the electrical equipment of his plan- 
ing and saw mill. 

F. A. Bishoff, manager of the industrial and power depart- 
ment of the Chicago office of the Westinghouse Electric and 
Manufacturing Company, is returning from Idaho by way of 
San Francisco. While in Idaho he obtained the contract 
for a $150,000 Government pumping station. 


W. A. Thomas and H. A. Klink, commercial engineers with 
the Westinghouse Electric and Manufacturing Company, are 
in San Francisco. In the course of a tour of the United 
States they have been investigating the special application 
of electric motors to various classes of work, including min- 
ing requirements. 


Karl G. Roebling and F. W. Roebling, Jr., of John A. 
Roebling’s Sons Company, Trenton, N. J., were in San Fran- 
cisco during the past week on their annual inspection of 
their various houses. They reached San Francisco from 
Portland and Seattle and left for Los Angeles where they 
will spend a few days, returning East from there. 


A. M. Hunt, in view of his high position among the elec- 
trical fraternity in the West and his earnest endeavors in 
promoting the interests of the Institute, is to be put forward 
as a candidate for one of the vice-presidencies of the Ameri- 
can Institute of Electrical Engineers. Local representation 
has not been had since F. G. Baum occupied a similar po- 
sition and it is deemed just that some recognition should 
be accorded the West. 


Soe wae 
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910,328. Knife-Switch. George B. Thomas, Bridgeport, 
Conn., assignor to The Bryant Electric Company, Bridgeport, 
Conn. An electric knife-switch having a blade with its hinging 





end split and offset, in combination with a hinging post in 
the form of a clip to embrace the split end of the blade, and 
means to press the offset parts of the blade between the parts 
of the clip. 


910,319. Gas-Producer. Peter G. Schmidt, Tumwater, 
Wash. Filed March 7, 1908. A producer comprising a_casing, 
a grate in the casing, a shield above the grate, a pipe leading 
from the upper part of the casing to the space beneath the 
grate, said pipe being provided with a by-pass, an exhauster 
in the by-pass, a cone pulley in connection with the exhauster, 
a normally closed valve in the pipe between the ends of the 
by-pass, a pipe leading from the hy-pass beyond the exhauster, 


and delivering to the shield, a valve for closing said pipe, a 
valve beyord the by-pass for closing the first pipe, a ther- 
mostat in the casing in the distillation zone, a cylinder ad- 
jacent the producer, a piston in the cylinder, a belt for driving 
the pulley, a shifter for the belt connected with the piston, 
means operated by the thermostat for moving the piston in 
one direction, and a spring for moving it in the reverse 
direction. 


910,164. Elastic-Fluid Turbine. Ernst J. Berg, Schenec- 
tady, N. Y., assignor to General Electric Company, a Corpora- 
tion of New York. A turbine comprising stages each having 






















bucket wheels, in combination with a member located between 
the adjacent wheels of the different stages and driven thereby. 
and other members located on the opposite side of said stages 
and driven by the outer wheels. 



































910,158. Incandescent Electric Lamp Holder. Frank 
Walker, Los Angeles, Cal. An incandescent electric lamp 
holder comprising a member adapted to engage a support and 
having an eye; a second member formed of wire bent upon 
itself at the center to form an elastic loop frictionally mounted 
in said eye, the two parts of the wire being twisted together 





to form an arm extending from the eye and the ends of the 
wire being bent to form an elastic clamp at the end of the 
arm to encircle the neck of a lamp, and the extreme ends of 
the wire being crossed beyond the clamp to form handles for 
opening the clamp. 


910,042. Motor-Controlling Device.. Charles E. Carpenter, 
New York, N. Y., assignor to The Cutler-Hammer Mfg. Co., 
Milwaukee, Wis., a Corporation of Wisconsin. In a controller 
for electric motors, the combination with a pair of contac‘s, 
of an armature resistance connected thereto, a field regulating 
resistance, a controlling member therefor, a pair of contacts 
connected in a shunt circuit around said field resistance, an 
electromagnetic winding adapted to be connected across the 








motor armature, a plunger mounted within said winding, a 
switch carried by said plunger, said switch being adapted 
when in one position to bridge one of said pairs of contacts 
and in another position to bridge the other of said pairs of 
contacts, and means for inserting a resistance in series with 
said electromagnetic winding after said switch has been 
actuated. 


910,214. Commutator-Brush. Chester B. Mills, Wilmer- 
ding, Pa., assignor to Westinghouse Electric & Manufacturing 
Company. The combination with a carbon commutator-brush 
having a slotted outer edge, of a conducting strip located 
completely within the slot except at one end which is provided 
with a folded portion that projects at right angles to the 
commutator-engaging face of the brush, and a conductor 
clamped in the folded projection. 
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¢ INDUSTRIAL  ©® 


A NEW MAGNETO TELEPHONE SET. 


The Western Electric magneto telephone set shown here 
marks a departure in this line. The changes introduced have re- 
sulted in making the set as a whole more efficient, the different 
parts more accessible for inspection and maintenance, and the out- 
ward appearance of the set more attractive. 

Perhaps the most noticeable of these changes to the aver- 
age telephone user is the absence of the line binding posts from 
the top of the set. In connection with this new feature, it is 
interesting to note that the practice of the Western Electric 
Company for years past has been to place the telephone pro- 
tectors at the point where the line wires enter the building. All 
the inside wiring and the building itself are then protected. No 


Lm, 





Western Electric Magneto Telephone Set Showing Several 
New Improvements. 


provision has therefore been made to place the protector on the 
telephone sets, because the sets are seldom, if ever, installed at 
the point where the line wires enter the building. Moreover, a 
protector of the usual design when placed on the set introduces 
danger of personal injury and of fire on account of its proximity 
to the user and to inflammable material such as curtains; it is 
also liable to be tampered with and dust is apt to settle on it 
and ground the line. 

This practice of the Western Electric Company in placing 
their protectors at the point where the line wires enter the 
building rather than on the telephone set has enabled them 
to dispense with exposed binding posts on the telephone. The 
leading-in wires enter the set from the rear and this not only 
improves the outward appearance of the telephone set but pre- 
vents accidentally short-circuiting its main binding post. 

The top of a wall telephone set is a most convenient spot 
to place articles and many a telephone set with exposed binding 
posts at the top has been temporarily put out of service by 
some metallic object being unknowingly placed between them. 
Obviously this would be impossible in the new telephone set 
illustrated herewith. 

Accessibility to the working parts has been made a special 
feature in the design of the cabinet, in the mounting of the 
apparatus and in the left hand swing of the door. Opening the 


door toward the left facilitates inspection of the generator while 
turning its crank, a most important feature in time of need. 

The hand generator has perhaps been developed to its 
highest stage of perfection in the five-bar generator included in 
this set. Comparative tests show it to be from 13 to 70 per cent 
more efficient under practical working conditions than other 
hand generators on the market, and it is guaranteed to ring the 
equivalent of forty 2500-ohm bells on a 30-mile full metallic line 
of No. 12 B. W. G. iron wire. The transmitter and receiver 
have the same high talking qualities for both local and long dis- 
tance transmission as the transmitters and receivers supplied by 
the Western Electric Company to all telephone users. 

The ringer is easy of adjustment and gives a loud, clear 
signal. The switch-hook is compact and self-contained. 





Western Electric Magneto Telephone Set, Open. 


Telephone sets of the description here noted are manufac- 
tured by the Western Electric Company for moderate and heavy 
load bridging service where code ringing is employed, whether 
with or without a condenser in the receiver circuit. The con- 
denser insures the ringing of the bells even if a receiver is left 
off the hook. 

Each set, as shown, is complete and ready for use with the 
exception of the dry cells; dry cells should, of course, be pur- 
chased as required in order to insure fresh cells being sup- 
plied. 

The battery compartment is large enough to hold three stand- 
ard size dry cells and Improved Blue Bell dry cells are specially 
recommended, they being specially designed for magneto tele- 
phone work. 


TRADE NOTES. 


The Simplex Electrical Company, of Boston, announces 
an arrangement just completed with the Telephone and Elec- 
tric Equipment Company, of San Francisco, Seattle and Los 
Angeles, under which the latter Company is now in charge of 
their interests on the Pacific Coast. 


The General Electric Company have issued Bulletin No 
4638, which gives the arrangements, dimensions and connec- 
tions of various styles of central station switchboards. It is 
of great assistance in designing switchboards for stations of 
moderate size and represents the latest practice in alternating 
current work. 
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NATIONAL CONDUIT AND CABLE COMPANY REOPENS 
IN SAN FRANCISCO. 


The National Conduit and Cable Company, with which is 
affiliated the National Brass and Copper Tube Company of 
New York, opened offices and warehuuse in the Bothin Build- 
ing, 142-154 Second Street, San Francisco, under date of Feb- 
ruary ist, from which point all their Pacific Coast business 
will be handled in the future. 

They will carry in their San Francisco warehouse a com- 
plete stock of Bare and Weatherproof Wire, Brass Tubing, 
Steam Tube Fittings, and other products of their manufacture. 

The management of this business will be in the hands 
of Mr. W. F. Hall, well and favorably known on the Pacific 


Mr. W. F. Hall. 


Coast through his connection during the past six years with 
the San Francisco office of the John A. Roebling’s Sons Co. 

Mr. Hall deserves to be looked upon as one of the pioneers 
of the electrical business on the Pacific Coast having lo- 
cated here in 1891, when in conjunction with Mr. T. E. Bibbins 
of the General Electric Company he located in Portland and 
opened the Supply Department of the Edison General Electric 
Company there. This addition to the electrical interests of 
the Coast is a welcome one and a further indication of the 
returning confidence of Eastern manufacturers. 


NEW GAS MAKING COMPOUND. 


Carl von Hartzfelt, M. C., of Wheeling, W. Va., an ex- 
perimenter of considerable note on denatured alcohol from de- 
oxidized natural gas by drip distillation, comes forward with a 
new compound which has great gas producing properties. He 
claims that their combination makes gas possible any where in 
quantities from a candle to be carried in the hand, to supplying 
cities at a cost of 20 cents per 1,000 cubic feet. He says the gas 
which is produced by the use of this compound is an extraordi- 
narily strong and rich product. 

This new gas producing compound is made from alkali and 
alkaline earth metal hydrides for the production of pure hydrogen 
gas, by means of natural gas, from calcium hydide. 

Very rich hydrogen gas is evolved by means of denatured 
alcohol much as acetylene gas is evolved by means of water 
and calcium carbide. The gas made by this new compound 
can be used on automobiles, motor boats, etc., in place of gaso- 
line with a gain of 25 per cent in speed with less expense. 


REDWOOD CITY, CAL.—N. W. Halsey & Co. have been 
awarded the city bonds amounting to $20,000, at five and one- 
half per cent and running for 20 years, at a premium of 
$1,861.50. The money will be used for the improvement of 
the municipal water supply. 
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ROEBLING BUILDING. 


The accompanying illustration shows the new home of the 
San Francisco office of the John A. Roebling’s Sons Co., of 
which Mr. Squire V. Mooney is manager. It is on the corner of 
Folsom and Hawthorne streets and within the confines of the 
rapidly growing electrical district. The building is substantially 
built of reinforced concrete, and besides having the executive 


Roebling Building. 


and sales offices of the company, has ample space for the storage 
and handling of the large supply of weatherproof and bare cop- 
per wire carried in stock. It is as nearly fire-proof as a ware- 
house building can be made, having metal window and door 
frames, wire glass, water curtains and independent water supply. 
The architect in order to conceal the water tank, placed it in the 
cupola on the corner. 


A NEW BRASS JOINT CEMENT. 


The H. W. Johns-Manville Co., of New York, have recently 
placed on the market what is known as H-O Pipe Joint Cement. 
This cement is put up in powder form and can be kept in stock 
indefinitely, as it does not dry out or deteriorate. In using it, 
the cement is mixed with either water or linseed oil, making it 
ready for use. The chemical properties of H-O Cement are 
such that it expands after the joint is made up, thereby making 
a perfectly tight joint. It does not harden and the joint made 
with it can easily be broken at any time without danger of break- 
ing the fittings. H-O Cement is not poisonous and does not 
taint water. 


In figuring copper wire it is well to remember that in the 
B. & S. gage No. 10 wire is about 1-10 inch in diameter, has 
an area of about 10,000 circular mils, a resistance of 1 ohm 
per foot, and weighs about 32 pounds per thousand feet. A 
wire which is ten sizes larger than another has one-tenth its 
resistance, ten times its cross-sectional area and ten times its 
weight. An increase of 3 in the wire number doubles the 
resistance and halves the cross-section and weight. 
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NEWS NOTES 


FINANCIAL. 
SANTA BARBARA, CAL.—Bids will be received until Feb- 
ruary 18th for $40,000 of the $200,000 water extension bonds 
recently voted. 


SAN FRANCISCO, CAL.—The Superior Court has awarded 
damages to James Dillon to the amount of $15,000 against 
the United Railroads. 


BAKERSFIELD, CAL.—The Virginia Crude Oil Company 
has been incorporated here by H. M. Irelan, J. B. and Louise 
E. Wanney, all of Oakland. 


MARTINEZ, CAL.—The Danville Water Company has 
been incorporated here with a capital stock of $6,000 by R. F. 
Booth, A. J. Abrott and A. G. Podca. 


VISALIA, CAL.—The Lindsay Heights Water Company 
has levied an assessment of $3.56 per share on the capital 
stock, delinquent after February 23, 1909. 


VISALIA, CAL.—The Visalia Midway Oil Company has 
levied an assessment of two mills per share on the capital 
stock, relinquent after February 23, 1909. 


PASADENA, CAL.—An ordinance has been passed submit- 
ting to the voters of the city the proposition of issuing bonds 
to the amount of $150,000 for a municipal lighting plant. 


SAN FRANCISCO, CAL.—The Alpha Oil Company has 
been incorporated here with a capital stock of $500,000 by 
B. J. Reilly, R. O. Hobson, F. H. Lathrop, G. H. Smith and 
L. J. Lathrop. 


HANFORD, CAL.—The Azores Oil Company has been 
incorporated here with a capital stock of $3,500, by J. M. Rob- 
ertson, M. J. Caetano, A. F. Nunes, S. M. Rosenberger and 
L. C. Dunham. 


PHOENIX, ARIZONA — The remaining $60,000 of the 
Phoenix water works bonds have been sold to the Provident 
Savings Bank and Trust Company of Cincinnati, which paid 
a premium of $4,584, or more than 7% per cent. 


FRESNO, CAL.—The Coast Line Oil Company has been 
incorporated here with a capital stock of $300,000 by A. E. 
Wallace, of San Bernardino; G. J. Wells, Frank Hanson and 
G. M. Emerson, of Fresno, and C. K. McKenzie, of Los Angeles. 


SACRAMENTO—A bill has been introduced in the Legis- 
lature providing for a tax on telephone companies of $1 for 
each pole in the state for the benefit of the various munici- 
palities and for a state tax of five per cent on the gross in- 
come. 


SALINAS, CAL.—The Tally-Ho Oil Company has been in- 
corporated here with a capital stock of $500,000 by W. A. 
Conrad, Jr., E. C. Loomis, O. H. Perry, of Arroyo Grande; 
J. W. Stirling, of Oceano; C. T. Greenfield, of San Luis 
Obispo; F. E. Bedicheck, of Santa Maria, and R. C, Jen- 
sen of Guadalupe. 


LOS ANGELES, CAL.—At the annual meeting of the 
stockholders of the Union Oi] Company the report shows that 
the net earnings of the company have almost trebled. The 
net earnings for the year 1908 were $3,022,932.85. J. S. Tor- 
rance was elected second vice-president succeeding John 
Baker, who retired recently from the company and the direc- 
torate. Donzel Stoney of San Francisco succeeds Mr. Baker 
in the directorate. 


OAKLAND, CAL.—The Oakland Light and Power Com- 
pany has been incorporated with a capital stock of $1,250,000 





by A M. Hunt of Berkeley; J. K. Moffitt, Oakland; Mount- 
ford S. Wilson, San Francisco; Frederick G. Cartwright, San 
Francisco, and C. N. Beal, San Francisco. The company pur- 
poses to manufacture and furnish electric light and power and 
steam heat and power to the city of Oakland and to other 
cities and towns. 


TRANSPORTATION. 


ALTURAS, CAL.—B. F. Lynip and A. P. Cross have asked 
for a franchise to lay about 200 miles of railroad in Modoc 
County. 


SAN DIEGO, CAL.—The Point Lome Railway has applied 
for a 20-year franchise to operate an electric street railway 
along certain streets. 


PORTLAND, ORE.—The Portland, Baker City and Butte 
Electric Railroad Company has been incorporated at $2,000,- 
000, to run from Portland to Baker City, across Idaho and 
Montana to Butte. 


OGDEN, UTAH.—The Ogden Rapid Transit Company has 
instructed Joseph West, who is in charge of the construction 
work of the trolley line through Ogden Canyon, to push the 
work with all possible speed. As a result Mr. West has 
called for bids for four miles of grading. 


EUGENE, ORE.—The Lane County Asset Company has 
secured a franchise for a line from Eugene to Florence. F. 
Thomas, Alton Hampton, F. E. Dunn, C. H. Fisher, Fred Fisk, 
E. M. Johnson, J. Rodman, George M. Miller, A. F. Campbell 
and Joseph Fellman of Eugene, are interested. 


LOS ANGELES, CAL.—The Pacific Electric Railway Com- 
pany has been granted a franchise to connect the main tracks 
of its line with the Long Beach extension. The franchise was 
asked for over a year ago, but was held up till the company 
consented to coliect only a five cent fare within the city 
limits. 


WALLA WALLA, WASH.—Contracts will be let about 
March ist for the construction of the proposed seventy-mile 
line by the Walla Walla and Columbia Traction Company. 
The proposed road is to run from Dayton to Huntsville, Warts- 
bury and Walla Walla. N. G. Blalock, Walla Walla, Wash., 
is president. 


SEATTLE, WASH.—W. R. Clarke, President of the 
United States Trust Company, Kansas City, Mo., is at the head 
of a new syndicate which will finance the Seattle, Tacoma 
Short Line. Construction work will begin as soon as details 
are arranged and it is expected to have the line ready for 
operation by June 10, 1909. 


SAN FRANCISCO, CAL.—Frank D. Stingham, represent- 
ing himself and others, has applied to the Board of Supervisors 
for a franchise for a street car system along and under 
Stockton street from Market to the North Beach. According 
to the plans given out, the road will tunnel under Stockton 
street from Sutter to Sacramento street, a distance of four 
blocks. If the franchise is granted as petitioned for, a com- 


PASADENA, CAL.—The Pasadena Rapid Transit Com- 
pany has taken over the old Cycleway Company, and in 
that way secured right-of-way between Pasadena and Los 
Angeles. It is expected that actual construction work will be 
started in the spring. The road will be over a private right- 
of-way and will be double-track and standard-gauge. Horace 
H. Dobbins, Los Angeles, Cal., is president. Don Porter, Pasa- 
dena, Cal., is also interested. 
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SANTA BARBARA, CAL.—A franchise has been granted 
to the Santa Barbara Consolidated Railroad Company for an 
electric street railway along Bath street from the southerly 
line of its intersection with Second street, to the center of 
intersection of Bath and Fourth streets. 


FRESNO, CAL.—Manager A. G. Wishon, of the Fresno 
Traction Company, states that the extension work on the rail- 
way lines of this city is progressing favorably. General 
Manager Balsh came from Los Angeles, where his offices are 
located, this week for the purpose of looking over the local 
situation. 


SAN FRANCISCO, CAL.—Four condemnation suits have 
been filed here by the California Company for rights of way 
near Napa Junction. The company which plans to build a 
railroad from Sacramento through Yolo, Solano, Napa and 
Marin counties to San Francisco, was incorporated last Sep- 
tember with a capital stock of $2,000,000. 


CHEHALIS, WASH.—The Twin City Light and Traction 
Company has been organized by A. Welch and W. J. Paterson 
of Portland and C. L. McKenzie of Colfax. Capital stock 
is $400,000 and the object of the incorporation is-~- building 
and operating an electric line between Chehalis and Cen- 
tralia and furnishing light and power to the ‘wo cities. 


WALLACE, IDAHO.—Project for an electric railway be- 
tween Wallace and Coeur d'Alene has been revived. W. J. 
Hall, Chief Accountant of the Federal Mining and Smelting 
Company, who has the franchise, has asked for re-enactment 
of the city ordinance giving the company right to enter 
Wallace. About $20,000 has been spent in securing right-of- 
way and making surveys. 


HONOLULU, H. I—The Pearl Harbor Traction Com- 
pany, a subsidiary company to the Honolulu Rapid Transit 
Company, has applied for a charter. The traction company 
proposes to extend the lines of the Rapid Transit Company 
to the Naval Station at Puulea, Pearl Harbor. The com- 
pany is capitalized at $100,000, with the privilege of in- 
creasing this amount to $5,000,000. The officers are L. 
Tenny Peck, president, and Charles H. Atherton, treasurer. 
Other shareholders are C. Ballentyne, W. B. Castle, F. W. 
Klebahn and D. L. Winchinton. 


pany to be called the Stockton Tunnel and Railway Com- 
pany, or some similar name will be incorporated with a cap- 
italization of $1,000,000. The tunnel is to be of reinforced 
concrete, 22 feet wide by 22 feet high, and will cost about 
$115,000. Negotiations are being made with the Presidio 
and Ferries Railway Company for transfer arrangements 
which will open the entire Presidio district to the central 
portion of the city. The petition states that the cars are to 
be operated by electricity supplied by an overhead trolley or 
by gasoline or compressed air. The life of the franchise is 
to.be twenty years. 


ILLUMINATION. 


PETALUMA, CAL.—The city charter is to be amended so 
as to permit of the acquiring of a municipal gas plant. 


HEALDSBURG, CAL.—The city authorities have asked 
for bids for an addition to be made to the power house on the 
Gird Ranch. 


LEWISTON, IDAHO.—G. H. Burke of the Cook-Clarke 
Company, Spokane, has been granted a franchise to es- 
tablish an electric light system in this place. 


HEMET, CAL.—R. J. Dunn, president of the Hemit-San 
Jacinto Gas Company, who is now here, states that he has 
decided on making a number of improvements to the plant. 


FRIDAY HARBOR, WASH.—Robert Moran has applied 
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for a franchise to use all of the county roads, streets, etc., 
on Orcas Island for the vonstruction and maintenance of 
water works and electric light lines. 


SAN DIEGO, CAL.—It has been practically decided to 
light D street from California to Eighth street with orna- 
mental electric lights on ornamental poles. The conduits for 
the necessary wires are to be laid before the street is paved. 


SACRAMENTO, CAL.—A bill has been introduced: into 
the State Legislature providing for the placing of a telephone 
system and an electric lighting plant in the California State 
hospital at Stockton. The two plants are to cost about 
$35,000. 


SAUSALITO, CAL.—The Marin County Gas Company is 
having trouble securing the desired franchise here. The 
trouble is due to the fact that the company neglected to de- 
posit $100 with the town officials to cover the cost of adver- 
tising for bids for the franchise. 


OIL. 


BAKERSFIELD, CAL.—At a recent meeting of the Inde- 
pendent Producers Agency, President L. P. St. Clair was au- 
thorized by the Board of Directors to agree upon a contract 
of sale for the output of the Association to take effect as soon 
as the present contract of sale expires, which will be in 
about a year. This delegation of power into the hands of a 
single individual was due in part to the general belief among 
the directors that under all the conditions wiser and more 
profitable action would result in this way than if action were 
attempted by the whole Board participating. It was also 
decided at the directors meeting to establish a statistical 
bureau for the gathering of information respecting the con- 
dition of oil both the marketing and the producing ends. 
During the past year the following companies have become 
associated with this agency: Akron Oil Company, Ameri- 
can Crude Oil Company, C. J. Oil Company, Cousins Oil Com- 
pany, Clearmont Oil Company, Calloma Extension, Emerald, §. 
P. T. Company, Fox and Garrett, Junction, Jewett, Los Angeles- 
Kern, McCutcheon Brothers, McKittrick, Merriil and Benedict. 
Kern, McCutcheon Brothers, McKittrick, Merrill and Benedict. 
M. & S. Oil Company, Olig Crude, Only, Rambler, Ruby, Silver 
Bow, St. Clair and Jastro, Tejon, Walker and Heck, United 
Crude, and New Center. 


WATER. 


LOS ANGELES, CAL.—The San Bernardino Water Com- 
inission has awarded the contract for a new well to augment 
the city’s water supply to H. F. Gansner of this city. The 
well is to cost upwards of $5,900. 


SAN FRANCISCO, CAL.—The question of a “Bay Cities 
Water District” is receiving some attention here and it is 
expected that if a satisfactory plan can be evolved some 
action providing for the formation of such a district will be 
taken by the present Legislature. 


PHOENIX, ARIZONA.—The bid of Mr. Jaeger, repre- 
senting the American Light and Power Company, of Kan- 
sas City, Mo., was the lowest submitted for the construc- 
tion of the proposed municipal waterworks system, and 
the contract will be awarded to him when the necessary tor- 
malities are completed. Mr. Jaeger’s bid was $45,590. 


TRANSMISSION. 


SONORA, CAL.—Drenzy A. Jones has asked for the use 
of 20,000 inches of water from the Main Tuolumne river at 
a point to be determined later for power and other pur- 
poses, 











